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Th e present — - - articles such es 

preforms made of ^ ^ inven tion teaches a 

pla stic resins. » „ here the mol eea artic.es, 

rapW in^ecticn -1*«P ^ ^ betore the 

su eh as P E T Prefer ar , ^ ^ _ ^ o( 

th. utilUatxon cf a lntern ally W 

— — ^ TTftr.-,, «» the m0W 

convection heat transfer, ^ ^ invention 

either ccnvect.cn o ilwlt>MOMly with th. 

, «i a re at least partially 
take place ^ 

interna! cooli*. a very 

proper - - process it 

oriti c al aspect c t the ,n>ec ^ ^ 

affe cts the q uaUt Y c £ the art.ci ^ 

This becomes even 
section oycx. «... ^ suoh a s 

appli caticns where ^ injecti on, the 

the inaction Boioin, ot 
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• in the mold cavity space for cooling for a 
PET resin remains m the moi 

. 4. „ rP vent formation of 
. 4- r, 0 T-iod of time to prevent 
suf f icient period ^ 

crystalline portions and to 

b efore being ejected. y 

Chinas typically happen if a prer 
Two things ryp of the 

— - • r :::"r , - 

faction process. tne bot ton portion 

in most instances, tne du 

u „ it or,iy cooled, m . d _ The aBOUnt ot heat 

«- t0 ^ ^ To preform durin, the 

— - " t U he i 9 h enough to induce ~* 

section process wxll ^ ^ 

„. din . crys tallinity especially xn the as 
m oldxng cry spot beMUSe 

* v.™ The aate area is a very 
pre£ or*. , u Mt effective enM ,h 

coolin, of the ,olo xn P u ^ 

- — — 6 ^ "he hot ronner inaction 

i„ contact with the hot ste* of crystalline abo ve 

2le If this area of a preform remaxns crystallxn 
nozzle. n the quality of a 

. certain size and depth, thxs 
, article The second is that the prefer, wxll 

rr:i. — —- -- - rr, 

^ a nreform is the necK 
, e„ a r critical area of a preo-u 
steps. Another critica *- hick er wall 

£1 nish portion which in .any instances has a thxc.r 

v. than the other portions. mi* 
^ fhnc retains more heat than tne 
and thus retai DOSt _ mo ld cooling to prevent 

neck portion needs aggressive post mol 

■ a Also aggressive cooling 
it from becoming crystallized. Also agg 
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«h to sustain further 
c=olid enough to sus 
tends to maKe the necK soli 

B anipulations. to lmprov e the 

Many attempts have heen Bade ^ 
f pft injection molding sy 
cooUno efficiency of P ^ in the 

they have not rented » sufcstantlal reduction of 

qua Uty of the moided prefer - - ^ ^ „ s 

Reference is made in 
th e cycie t-. »* ^ injection 

Patent 4,*«."> 5 to ValY1 forB is tra nsferred to a 

first - « " ^ cooUng ste , Both 

second tempering moid ^ ^ ^ and have 

tempering molds are srm ^ ^ contact 

— — "I Tn 1 oooUn, prooess. Vaiyi - ~ 
•*> - — ~« cooling aevices coated on the 
not teaoh the provrsron ^ ^ ^ ^ or 

m eans for transferrin, the ^ °™ a fwW coolan t 

ad artional cooiing devroes that 

— the B °r;r;r;o B ^ — - 

° S Mtent 4 ' ' od £or £ab ricating PET preforms where 
inj eotion molding method ^ fcy . 

— — ^ rvlm sucKing dev.es for 

tirs t .ovahle devrce ~mp * ^ 

(con vection, coolrng - ^ ,„ in 

eeoond cooling devxce 1. used 
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■ th a secona device to further cool 

function wxth absorption . see Fi , 22 

insiae of the P re f or»s ^ 

. a < 719 does not teacn 

et£ ect with respeo cond uction heat 

_ doe£ not teach — ^ the preforms wall 

— — » ^ the _ po rtion of the 

- a " " h Iff- tr- a — « - deficiencies 

— Beiieha x:;„ - — ity - ion9er 

incluain, .ess — J „ Ration. 

» ~ '1 T he .oiaea prefer* U retainea 

— — - e outside the „oia area. - 

by th e inaction * - - ^ _ not make contact 

Bold core rs coolea hy ^ ^ ^ 

~ the :"a i;^ - - — - 

pre£ or. x. P-ce probiM with the 

ar ouna the prefer.. ^ ^ ^ the 

apparatus ana *ethoa shown -the J ^ 

" ^ I"; 6 C -mal coolin, is not 
increases the cycle • and the preterm, 

achievea hy airect contact ^ i4>327( 

— 4 09 that teach a prefer* 

. c -»-*a 172, and 5,5i4,.»w» 

internal cooling -thoa usm, a * 
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mo ld are transferred to a preform earner 
eje cted from a mold ^ piace 

n aKin, oontaot .it, t h e preform exter 

„^ rines not have any coo a my 
„ r , rr i er however does nuv. 

P " re further introduced inside the preforms 

COOlin9 ;: j a rfer and a coolin, fluid U «~ 

th e preform to cool _ ^ 

«iae vacuum means that rex. 
the same v patents do not 

,i nrt the nreforms. mese y» 

le aves the pref inte maUy and 

— siwitaneous ;: n — . - 

externally or a preform earn 
via 21 shown herein. 

'"preference is made t - «— ^ 

„ » oreform cooling apparatus and 
,.„„.. which teaches a prefo ^ ^ 

neth od. A moided preforms rohot - 

the preforms to a cooling s tat r on ^ ^ ^ 

external cooling of the preforms waits by 

• a water ooolant. The cooling statron 
tr ansfer uern, a water ^ a ^ 

comprises a first movable trans ^ 
h and portion including vacuum means f 
and also external cooling of the preforms walls y 

, transfer. The molded preforms are 

conduction thermal ^ hand portion . T he 

transferred from the robot earner 
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4 M on A to position B where it 

so far only at the e „ pvices to cool the 

4. v,„id the performs, devices w 
tool has means to hold P ^ cool 

. ■„ of the preforms by blowing air and 

the outside of the pr ^ ^ ^ . n 

lina Th e internal cooling which is emp 

coollng are 

cooling method where internal and ex 

formed as soon as possible from «- > — J ^ _ 
are ejected from the mold and into « P ^ 

, teach simultaneous internal and extern 
does not teach ^ robot 

the preforms while th. a ^ ^ ^ ^ 

oa rrier. Therefore, this c J ^ ^ 

and does not prevent crystallinlty 

mold- of internally 

■ „« 19 and 20 show Known methods of 
W ures 19 iocated Mtside 

oooling preforms where a cooling dev 

is used to blow cool air insia 

incoming cold air tio 

., h the outcoming warm flow. mi 
least partially with the ng 

• «« the same axis with tne y 
device is on the sam circ ulation 

infective because there is 
Figure 19 is ineffective 
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in the prefer.. « the cooling device U laterally ^"ed 
as i„ Pigure ,0, interna! air citation 1. achieved, ~ 

this u still ineffective • - " the P " £ ° m " 

5 ^si-divergent flc profile with a non- symmetrical profrle. 
profile is very ineffective - it does - ^ » 
concentrate the cooling towards "» -™ « 

dome portion. 

^^ov OP THE INVENTION 
It is a principal o bj ect of the present invention to 
provide a me thod an. apparatus for protein, ^ -** 

have improved cooling efficiency. 

v.-~„«- of the present invention to 
It is a further ob:ect of the pr 

provide , * and apparatus as above which produce 
15 prefome having improved quality. 

« is yet another object o£ the present invention to 
pro vide a method and apparatus as above which reduce overaii 
cycle time. 

■ „ obiects are obtained by the apparatus and 
The foregoing objects aie 

20 method of the present invention. 

In ene embodiment, the innovative molding and oooling 
method Of the present invention inoludes removing the 

' iM ide the mold. i.e. the preforms retain a certain amount 
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of heat that may potentially crystallize the sprue gate 
portion, the neck finish portion or the entire preform; 
retaining the preforms outside the molding area; and 
internally cooling the preforms by convection heat transfer 
5 so that crystallization does not occur in any of those 
regions . 

in another embodiment, the innovative molding and 
cooling method of the present invention comprises removing 
the preforms from the mold before the preforms are fully 
10 cooled inside the mold, i.e. they st^ta^ certain 
amount of heat that may potential^crustaU^he sprue 
gate portion, the neck finish portion or the entire preform; 
retaining the preforms outside the molding area; internally 
cooling the preforms by convection heat transfer so that 
15 crystallization does not occur in any of the aforementioned 
regions, said cooling step comprising placing the coolant in 
direct contact with the preform; and externally cooling the 
preforms by convection heat transfer so the crystallization 
does not occur in any of the aforementioned regions. The 
20 external cooling step may be performed simultaneously, at 
least partially simultaneously, or sequentially, with 
respect to the internal cooling step. 

in yet another embodiment, the innovative molding and 
cooling method of the present invention comprises removing 
25 the preforms from the mold before the preforms are fully 
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nJ ^ o t-hev still retain a certain 
cooled inside the mold, i.e. they stu 

amount of heat that may potentially crystallUe the sprue 
ga te portion, the neck finish portion, or the entrre 
preform; retaining the preform outside the molding area; 
internally cooling the preforms by convection heat transfer 
so that crystallization does not occur in any of those 
regions, said internal cooling step comprising placing the 
coolant in direct contact with the prefer,; and externally 
cooling the prefer* by conduction heat transfer so that 
crystallization does not occur in any of the aforementioned 
regi ons. The external cooling step .ay be performed 
simultaneously, at least partially simultaneously, or 
seguentially with respect to the internal cooling. 

In each of these embodiments, the preforms are ejected 
£r om the mold and are retained external to the mold by means 
impendent of the .old such as for example a movable taKe- 
o(f plate . such independent retention means Bay retain one 
ba tch of molded preforms or several batches of preforms 
simultaneously, when several batches are held by the 
independent means, the batches will have different 
temperatures because they were molded at different times, 
according to the present invention, the molded preforms wrll 
be cooled in different seguences internally and externally 
using the cooling method of the present invention. In each 
embodiment of the present invention, internal cooling » 
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aone using .eans. such as cooling pins, that enter at ieast 
partially inside the prefer, ana cirouiate cooiant therein, 
cooiin, is preferential aone by a guasi-sy^etrical f la. 
of cooiant delivered insiae the preform that can he directed 
towards the portions of the preform that neea *ore cooling 

>, ,« the sorue gate ana the neck finish, 
than the others, such as the sprue g 

In . preferred embodiment of the present invention, the 
coolant is airectea towara the bottom or dome portion of the 
preform so as to create an annular flow of coolant. 

I» certain embodiments of the present invention, the 
innovative internal cooling of the preform is supplemented 
by eternal cooling that can he aone in several ways. For 
example, the external cooling can he aone on a taKe out 
p la te (single or multiple position, that has cooling means 
operative using either conauctive (coolea water, or 
convection (air/gas, heat transfer. It also can he aone on 
a taKe out plate (single or multiple position, that aoes not 
h ave cooling means wherehy the preform are only partially 
in contact with their hoiaers. In this way, cooling gas/air 
can be aeliverea by an inaepenaent cooling device to 
directly touch the outer surface of the preform. 

yet in another embodiment, the preforms are retained in. 
a taKe-out plate that does not have any cooling means and 
are solely cooled internally by the new cooling pins of the 
present invention. 
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Th e innovative cooling approach of the present 
invention in one embodiment »ay he achievea hy removing the 
pre£o « or molded articles fro, the mold, holding the 
preforms or moiaea articies in a rohot 

. system for cooling the exterior surfaces of the preform 
or moiaea articies, ana thereafter engaging cooling ueans 

,, oH ar ticle to effect simultaneous 
inside the preform or molded article t ^ 

* ^, P rior surfaces. According to 
cooling of the exterior and interior sur 

a _ af1 riitional cooling step is 
the present invention, an additional 

introduced whereby the temperature of the preform is reaucea 
usi n, heat transfer hy convection, such as hy circulating a 
cooling gas insiae the preform. 

Th e methoa ana apparatus according to the present 
invention, as previously discussed, can he aavantageously 
use a to prevent crystallization in the most critical areas 
of preforms, namely the hottom part or the acme portion 
wh ere the sprue gate is locatea ana the necK portion. 
Fur ther, the cooling method ana apparatus of the present 
invention can he integrated into an injection-blow moldrng 
na chine where the coolea preforms with no crystallinity are 
f urther temperature conaitioned and hlown into bottles. 

In accordance with one aspect of the present invents, 
. method for preventing crystallization in an injection 
molded preform hy enhanced out of the mold cooling composes 
meeting a molten material into a mold forced hy two .old 
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™nid open position are spaced 
halves or plates which xn a mold open 

,„ to define a molding area; cooling the 
apart so as to ^ mold 

material while in the mold cavity space 

to a temperature substantially close to the. 
halves up to a tempe Serial 
or ystal- 9 lass transition temperature o£ 
Jthat the molded article can be mechanically handled 
0U tside the moid without suffering any geometrica 

ia halves by a distance 

efficient to allow a molded article carrier 

el the two moid halves, .acting the 
fr om the mold and transferrin, them to the movable^ 

— «- — — 7 o : I stall inity 

carrler b y beat transfer conduction to reduce » 

a4r . an d further internally 
hereby the coolant is blown air, 

^ * articles by convection heat transfer 
cooling the molded articles by 

I*** article is substantially free of any 
until each molded article ± 

ystallUed portion. T he same method can be imp— 
J ng a movable carrier —g convective heat 

„ -f^t- Paternal cooling. 
m eans for extern invention, 

In accordance with one aspect of the p 

,^-crvstallized, injection 
tbe apparatus for forming a c ^ ^ 

— C ° nPrU ::; r o Ition and a mold open 

position; means for inject , ^ 
while the mold halves are in the mol 
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for cooU* the molten material in the cavity space formed 

by th e mold halves up to a temperature suhstantially close 

t.l class transition temperature of the molten 
the crystal-glass 

Serial so t h at t h e molded article can he ^ 

handled outside t h e moid without sufferin, any ^etr.cai 

e for opening the mold so that the mold 
deformation; means for opening 

aoart a distance sufficient to allow a 
halves are spaced apart a ax 

i- 1p carrier to be moved in between the two mold 
molded article carrier 

,j aH articles from the moia, 
haves; means for ejecting the molded articles 

me ans for transferrin, the molded articles to the movahle 
carrier; said carrier havin, means for holdin, the preforms 
and for coolins the molded articles hy heat transfer 

. all1nitv . and means for further 
conduction to reduce crystallmity , an 

a vi-icles by convection heat 
internally cooling the molded articles y 

transfer until each molded article, preferably the entire 
article, is substantially free of any crystalled portion 

*r-Pa The same method can be 
particularly in the mold gate area. 

, le rarr ier with conductive heat 
implemented using a movable carrier w 

transfer means for external cooling. 

As used herein, the terms "taKe-off plat.-. -aKe-out 
pla te.. and "end of arm tool- are used interchangeably and 
refer to the same structure ( s) . 

Other details of the method and apparatus of the 

^ on as well as other objects and advantages 
present invention, as wen 

4- fnr+h in the following detailed 
attendant thereto, are set forth in tn 
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description and the accompanying drawings in which like 
reference numerals depict like elements. 

nviVV DESCRY ™" OF THE DRAWINGS 
Fig. 1 is a graph showing the preform temperature vs. 
time during and after the injection step; 

Fig. 2 is a schematic representation of a preform in 

the mold; 

Figs. 3(a) and 3(b) show the temperature gradient 
across the walls of a molded preform during cooling; 

Fig. 3c shows the temperature profile along the preform 

walls. 

Fig. 4 is a sectional view showing a prior art 

injection mold; 

Fig. 5 is a sectional view showing a movable robot 
including an end-of -arm-tool (BOAT) device placed in the 
molding area between the stationary and movable mold plates; 

Figs. 6(a) and 6(b) are side views showing an 
embodiment of the present invention including a robot take- 
off -plate (or end of arm tool, BOAT) and a frame holding 
cooling pins; 

Figs. 6(c) and 6(d) are front views of the embodiment 

of Figs. 6(a) and 6(b) ; 

Figs. 7(a) - 7(d) shows the frame and the cooling pins 
according to a first embodiment of the present invention; 



98-345 



Figs. 9(a) and 9(b) 

,. nn to two embodiments of tne p 
the cooling pins according to 

inVenti ° n? a prefo rm having crystallized zones as 

Fig. 10(a) shows a preterm 

in orior art methods; 
t hey are generated pr ^ otystaUiz ed .ones 

Fig . „(„, shows a preform 

after the method of the pr 
as it results after eI , bodl ment of the 

«- " Sh °; 3 T h P-ent invention; 

(r ame and cooling pins according P ^ 

„•„ 12 is a sectional view of a sysr 

ls are incorporated into the mold halves; 

9 ; the cooling svste, of the present invention; 
-bodxment of systeB 
via 14 is a top view of an in 3 

. , of the cool in, system Of the 
having another embodiment of 

pr esent invent ion; ^ ^ ^ ^ 

Fig - 1 * invention showing the 

of the cooling system of the ^resen t ^ ^ 

meoh anism for cooling the interior 
bached to the take-off-plate; 

,lg » il-«ates an embodiment of the present 

• a take-off plate with no cooling means 
invention wherein a take 
us ed to remove the molded preforms fro. 
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FI G. 17 iHustrates the construction of an alternat 
cooliug Pin in accordance with the present invention; 

FIGS. is,a, ana (b) illustrate the construction of yet 
another alternative cooling pin in accordance with the 

present invention; 

* ;n„=trate orior art methods for 
FIGS. 19 and 20 illustrate pn» 

cooling the interior of a preform; 

FIG. 21 illustrates another prior art system for 
cooling the interior and the exterior of a preform; 

FIG. 22 illustrates a prior art system using the 
sucking of ambient air to cool a preform; and 

FIG. 23 illustrates an alternative frame construction 
with cooling pins on multiple surfaces of the frame. 

BEi&iLED _ BE££Eim o iL _0 F THE INVENTION 
Referring now to the drawings, Fig. 1 is a graph 
showing the evolution of preform temperature vs. time during 
and after the injection step. Fig. 2 is a schematic 
representation of a preform while it is in the mold. As can 
be seen from this figure, cooling while in the mold is 
typically effected by cooling tubes 12 and 14 positioned 
.ithin the mold cavity 16 and the mo!d core portions 18 
respectively. M a result, cooling is effected from both 

n Further, as shown in Fig. 2, the 
sides of the preform 11. Further, 

a rtate recrion 20 at which 
mold cavity plate 16 typically has a gate regi 
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the bottom part or the dome portion 22 of the preform 11 is 
formed. The preform has a neck finish portion 13 which 
sometimes has a thick wall which is difficult to cool to 
prevent crystallinity . 

Figs. 3(a) and 3(b) show the temperature gradient 
across the walls of a molded preform during cooling. Fig. 
3(a) shows the temperature gradient inside the mold, while 
Fig. 3(b) shows the temperature gradient outside the mold. 
Fig. 3(c) shows the temperature profile along the preform 
walls. The temperature spike represents the temperature in 
the dome or sprue gate portion of the preform. 

Referring now to Fig. 4, an injection mold is provided 
which includes a stationary mold half or plate 32 having an 
array of mold cavities 34 and a movable mold half or plate 
36 having an array of mold cores 38. The mold cavity plate 
32 is in fluid, communication with a manifold plate (not 
shown) that receives molten material from an injection unit 
(not shown) of an injection molding machine. The mold 
cavities 3 4 receive the molten material from hot runner 
nozzles (not shown) , such as for example a valve gated 
nozzle (not shown), through mold cavity gates 40. The mold 
cavities are each surrounded by cooling means 42 for cooling 
the molten material in the cavity space formed by the mold 
core 38 and the mold cavity 34 when the mold plates 32 and 
36 are in a mold closed position. The cooling means 42 are 
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preferably formed by cooling channels embedded within the 
.old plate 3 2 tor conducting a cooling fluid. As previously 
diS cussed, the .old cores 38 and the .old cavities 34 for, 
in the mold closed position a plurality of Bold cavity 
spaces (not shown, that are filled with molten material 
through the Bold gates 40 during the inaction step. The 
mol d cores 3S also indude Beans 44 for cooling the BOlten 
serial in the cavity space. The cooling Beans 44 
preferably coBprise a cooling tube within each Bold core. 
Th e Bold core plate 36 further includes an ejector plate 46 
wh ich is used to remove the BOlded preforBS 43 frOB the Bold 
cores 38. The operation of the ejector plate 46 is well 

invention, m fact, the ejector plate 46 Bay coBprise any 
suitable ejector plate known in the art. 

according, to the current invention, any molten plastic, 
met al or ceraBic material can be injected into the mold 
cavity space and cooled into a desired article using the 
mo ld system of Fig. 4. In a preferred embodiment of the 

-jo pet and the molded 
current invention, the molten material is PET an 

article is a preform. According to the present invention 
however, the molded article can also be a preform made of 

, or ; s1 sucn as for example virgin PET, 
more than one material, sucn as= 

• u-rripr material such as for 
recycled PET and an appropriate barrier maten 

example EVOH. 
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• art a prefer, is molded by closing 

As is known in the art, a p 
ld meeting the molten material into the cavity 
the mold, injecting filling the 

space initiating cooling of the cavity space, 

t space holding the molten material under pressure, 
cavity space, ^ ejecting 

performing final in-mold cooling, op n g 
th e solidified articles or preforms from th 

wording to the present invention, m 

■ , hP residence time of the preform m 
the overall cycle time, the residen 

, the mold is able to 

1 j has to be minimal so that the mo 
the mold has z.o u<= 

,^ fact as possible. me 
pro duce matches of preforms as fast P 

Dro blem with a reduced residence time m the 

■ „ . to he reduced, but in such a manner 
the cooling time has to be rea 

,„ „ articles or preforms are solid enough to 
that the molded articles f 

•«, tend all the subsequent handling steps without 
withstand all problematic option 

n„„ A reduced cooling time is a pro 
^formation. torms are not sufficiently and 

fho articles or preforms are no 
because the article . 

uniformly cooled by the cooling means 42 and 

article or preform after being 
* h Pa t retained by the article or y 

ld for a reduced time and immediately 
cooled inside the mold for a re 

after opening the mold is very significant and depend, 
th e thicKness of the molded article or preform. * 
internal heat has the potential to 

po rticns at the sprue gate area or dome portion of the 
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the entire preform. In order 
molded article or preform, or the 

to prevent the crystallisation of the molded artiole or 
pr eform. a very a^ressive coolin, method has to he used 
Dur in 9 cooling, attention must he paid so as to centre he 
sh rinKage of the molded articles which can adversely affect 

their final dimensions. 

Fig 5 illustrates one emhodiment of a rohot taKe-off 
plate 60 which can he used in the cooling method of the 
pr esent invention. The taKe-off plate 60 includes a 
plU rality of hollow holders or receptacles 62 which can he 
water co oled tuhes. Typical taKe-off plates which may he 
us ed for the taKe-off plate 60 are shown in US Patent Ho. 
5 447 , 426 to Gessner et al. and in US Reissue Patent Ho. RE 
33 23V to Delfer, III. n°«> of which are incorporated by 
Terence herein. In operation, the mouth of a plurality of 

* ar Hries 48 to the holders 
piate 36. Transfer of the molded artxcles 

62 is effected hy operation of the ejector plate 46. 

wording to the present invention, the taKe-off plate 60 

can he provided with a numher of holders 62 egual to the 

SU ch as a multiple of the numher of mold cores, for example 
to retain some of the molded articles for a time longer that 
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. sin 9 le moldin, cycle ana thereby increase the coolln, time 
„ hU e maintain^ a hi g h output of molded articles. T h e 
method of the present invention can be carried out 
respective of tne reiative number of voided articles 
retained^ the holders «. Nevertheless, in the preferred 
^odiment of the invention, the robot taKe-off plate 60 has 
a number of holders 62 which represent three times the 
numb er of cores ,.. This means that the taKe-off plate 60 
do es not always carry a number of preforms or molded 
artl cles e q ual to the number of holders 62. This also „eans 
th at a single hatch of preform can he moved hacK more than 
onC e into the .old area between the .old core and cavity 
pl ates to picK up other batches of molded articles, while 
being cooled by intimate contact between the hollow tubes 6* 

. v nff nlate which tubes 64 carry a cooling 
within the take-off plate, wmt. 

the external wall of the preforms 
liquid such as water, and the extern 

a tail in the aforementioned US Patent No. 
as shown in more detail in tne ai 

s «7,426. The heat transfer between the tubes 64 and the 
hot molded articles released fro, the .old is performed 
thro u 9 h conduction. More particularly, any solid .atenal 

intimate contact with the exterior wall of the molded 

articles. By using a cooling 
articles to cool the molded articles. y 

syst em based on heat transfer throu,h conduction implemented 
thr ou 9 h an intimate contact between the molded article or 
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preform and the cooling means, the shape of the article or 
preform is maintained without deformations or scratches 

caused by handling. 

If desired, the conductive cooling means 64 employed in 
the take-off plate can be replaced by a convective heat 
transfer means. Any suitable convective heat transfer means 
known in the art may be used with the take-off plate 60 to 
effect cooling of the exterior surfaces of the molded 
articles or preforms carried by the take-off plate 60. 

Referring now to Figs. 6(a) and 6(b), an additional 
cooling device 70 is used in conjunction with the robot 
take-off plate 60 to enhance the post-mold cooling 
efficiency by allowing simultaneous cooling of the interior 
and exterior surfaces of the molded articles or preforms by 
convective heat transfer and thus reduce the cycle time and 
improve the quality of the preforms. The additional cooling 
device 70 includes an array of elongated cooling pins 74 
whose role is to deliver a cooling fluid inside the molded 
articles held by the take-off plate 60. In a preferred 
embodiment of the present invention, the cooling fluid is 
mostly directed and delivered directly into the dome (sprue 
gate) portion 22 of the molded article or preform, which 
portion has the highest chance to become crystalline due to 
the reduction of the cooling time in the mold. The cooling 
fluid is introduced so as to create an annular flow pattern. 
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according to the present invention, the cooling fluid could 
be any appropriate coolant, such as ,0, example a liguid or 
a g as. Xn a preferred e.bodi^ent of the present invents, 
the cooling fluid is pressurized air delivered at through a 

shown in more detail in Fig. 
of the present invention is snown 

9(a)- 

Fi g. .(.) iilustrates a cooling pin 74 in accordance 
wit h tne present invention positioned within a prefer, or 
m olded articie 48 bain, oooied. In order to create an 
optl— fie- of tne cooling agent, the cooling pin 74 as 

can reach tne do»e or sprue gate portion 22. More than 

• a a rts as an additional cooling core, 
that, the cooling pin 74 acts as an 

• -7 a *i*o contributes to the creation of an 
The cooling pin 74 also conuiu 

a higher cooling potential 
annular flow pattern which has a higne 

th an other cooling flow patterns. Also by using the novel 
cooling Pin 74, the incoming blown cold air and outcoming 
warm air are completely separated and thus prevents mixing 

of the two. _ 

Rs snown in Fig. 9(o). the coding pin 74 is positioned 
centrally within the prefer* or voided articie, preferably 

n av k ?20 of the cooling pin 74 is 
so that the central axis 220 or 

■ e ooo of the preform. As can be 
aligned with the central axis 222 of the p 

„ ,, a n 77 4 of the cooling pm 
seen from this figure, the outer wall 224 
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. n lIP is spaced from the inner wall 226 
74 in an upper region UP is spa 

,. c , snce D Additionally, the outlet 
of the preform by a distance u. 

no «ie 92 of the coolin, pin 74 is space, from the inner 

„U 228 of the dome portion 22 by a distance d. In order 

it is preferred that the ratio of d:0 he within the range e £ 
about 1:1 to about « is also highly desirable that 

th e outlet noz.le 92 of the coolin, pin be forced by a 
d ivergent no^le construction. While it is preferred to use 
. divergent no ZZ le for the outlet 92, it is possible to for, 
the outlet 92 fro, a straight wailed noz.le construction. 

Because coolin, pin 74 ,oes deep inside the prefer, and 
hehaves HKe a coolin, core as well, the pattern of 

,^ that freely escapes from the preform has 
outcoming warm air that ireeiy 

an annular shape. 

wnue a preferred construction for the coolin, pin has 
b een shown in Pi,. 9(a), as shown in ,1,.. 8 <a> through 
„„, IV and 18. the cooling pins 74 can have various sizes 

n offpcts. For example, 
and shapes to achieve various cooling effects. 

pin may have a diameter D, which is different from the 

Fi ,s. .(.) through 8(C, the upper portion UP of the pins 
m ay have different shapes. Referring to Fig. 8(d), the 
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crys tallinity may occur. As shown in F i,. 3(e). the cooling 
pin 74 couia nave helical grooves 84 to obtain specials 
cooling effects. Similarly in ,ig. B<f, ana .(„ , the 
cooling pin 7 4 could h ave a plurality o t ribs BS space* 
about its periphery or a plurality of oontact element, SB. 

Fi gs. „. ana i.b illustrate a cooling pin 74 having a 
plurality of raaial conauits 230 for aelivering ooolant on 

the necK finish portion or the boay portion. The radial 

pin so as to direct coolant against particular areas of a 
preform 48. 

Th e cooling pins 74 can be ma d e fro, any suitably 
tnermally conauctive or thermally insulative material. If 

,„ .j. the cooling pin 74 may be maae 
aesirea, as shown in Fig. 17, 

from a porous material 232 so that aaaitional coolant can be 
spre aa in a very uniform manner on areas of a preform other 
than the aome or sprue gate portion 22. 

In a preferrea embodiment of the present invention, the 

• ia *= intenaea to concentrate 
design of the cooling pin 74 is mtenoe 

n a X imu, cooling at the sprue gate or aome portion 22 of the 
M iaea article 4S ana thus aggressively focus the cooling 
«„« to cool this region. In this way, moiaea articles 
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* ™ free of crystallized areas in the sprue 
such as preforms free 01 o y 

.nrvr, -)-) can be formed. 
ga te or ao*e portxon 22 

An alternative pin constructs wrth a 
syst e« which can he use, in tne apparatus of t h e present 
mention is iUustratea in n 9 . 9 , b »- 

ortlrt 9, for greeting coia air against the interior 

^ a article 48, preferably the dome or 
surfaces of the molded article 48, P 

, . . , r Hrie The channel 90 
sprue gate portion 22 of the molded article. 

. . , ^-ce of cold air (not shown) via the 
communicates with a source or 

nn« nin 74 is further provided with a 
inlet 94. The cooling pin /« 

. e i 96 for removing the cooling air from the 
vacuum channel 96 for remu ^ 

, j_ j art icle 48. The vacuum channel 96 
interior of the molded article 

, «. »„v desired vacuum source (not shown) . 
roa y be connected to any desirea v 

Rs can he seen in rig. .<».**. cooiing pin 74 is -ntea 

i. ,v,/i fastening means such as 
usea for pin self-alignment, ana a fasten 

whi cn has an exterior threaaea portion (net shown) . 

r ~a n -t-he array of cooling 
Referring now to Figs. 6 ana 7, the 

o( a Hghtweight eaterial such as alu^inu.. Accord to 
the present invention, the cooiing fra»e SB can he operatea 
in either a verticai or a horizontal position. In hoth 
eeses. the fra,e « is uovahle towaras the taKe-off plate 
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wh en the taKe-off plate 60 ^ it. final out of mold 

th. frame 9S so as to advance It at a high speed so 
to move the frame so 

• = -m can be immediately introduced 
that the cooling pins 74 can be „.,.„<. the 

t„ » nreferred embodiment of the 
inside the molded article. In a preferr 

pre sent invention, the frame OS is moved using hydraulic 
finders 110. According to the present invention, the 

nu mber of receptacles 62 in the taKe-of f plate 60 
wording to the present invention, the taKe-off plate 
is pro vided with means for holding the molded articles or 

-i co eiifh as suction means 
preforms 48 within the receptacles 62 such 

<=„,- o-iectinq the preforms from 
(not shown) , and with means for ejecting 

th e taKe-off plate. The holding means and the emotion 
me ans may be those disclosed in the aforementioned US Patent 
N0 . ,.«„.«« which has been incorporated by reference 

98 is provided with a plurality of spaces 112. The spaces 

,j a ..-Holes or preforms ejected 
112 allow finally cooled molded articles or p 

£r om the taKe-off plate 60 to be dropped onto a conveyor 

for transportation away from the system. In a preferred 

embodiment of the present invention, the fully cooled 

preforms 43 are dropped onto the conveyor 114 through the 

S peces 112 by laterally shifting the cooling pins 74 

relative to the receptacles 62 holding the preforms that 



28 



98-345 



fha ^ake-off -plate 60. This is the 
be eiected from the taKe on f 
ha ve to e:e hor . Mntai pos . tion . 

case when the cooling frame 

(= in a vertical position, 
When the cooling frame x. in a 

,. b ^ preforms dropped by the tax . 
not interfere with the pr 

P late ' , ,, w a first array of 

4-« Fias 7(a) and 7 (b) , a 
Referring now to Figs. i i 

• „ 74 is illustrated. As can be seen in Fig. 
cooling pms 74 is passageways 

-7A P ach have cooling air y 
7( b) , the cooling pms 74 each 

•«.„ a source of cooling air (not 
90 which communicate with a sourc 

» v 122 incorporated into tne 
. ..i -, th e passageway 122. 
shown) via the p ^.^ c&n fae 

, 19? are a number of air vaive 
passageway 122 are 

x +.v, Q flow of cooling air. 
used to regulate the flow 

cooling Pins 74. „' it is also possible to 

Referring now to Fig- 7(c), 

uno Din 74 with air from a sourc 
directly provide each cooling pm 

direccxy f , passageway 126- 

of cooling fluid (not shown, via a simple P 

„. if desired, tne 

still further, as shown in *■ ^ 

passageway ». -Id he connects to ^ ^ 
ln each of the cooling pins via a 1 

according to one embodiment of the P ^_ 
Una oins 74 enter the preforms retained by 

off plate 60 in a few steps, 

„ „ different times are at different 
t „at are molded at d.ffere ^ 

temperatures. In order to optimize 
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and to avoia the waste of coolant, aurin, the first step of 
cooling the preforms are ver y hot ana thus a maximu* amount 
0£ 000U0, air is aeliverea by the pins. In the seoona ana 
the subse,uent steps, the amount of coolin, air airecte* y 

• fnp first molded preforms is substantially 
the pins engaging the first moia 

<- rfir-Pcted towards the newly molded and 
less than the amount directed row* 

hot ter preforms. In oraer to further optimize the cooUn, 

process, any Known suitahle temperature sensors, suoh as a 

decouples, can he usea to measure the temperature of the 

reforms hefore ana after cooiin, them so that a^ustments 

v. nlina rate can be aone without interrupting the 
of the cooling rate w" 

mold in g cycle. In a preferrea emhoaiment, thermocoupies 
(not Shown, connectea to some cooiin, control means (not 
shown, are locatea in the taKe-off piate SO accent to each 
reform. By monitors the temperature of each preform 
some aajustments can he maae to the amount of coolin, .« 

• « n a or to some of the cooling 
delivered to all cooling pins 74 or to som 

pins 74 . This may also compensate for any cooling 

inefficiencies or non-uniformity of the conduction cooling 

means located in the take-off plate. 

w Fias 10(a) and 10(b), Fig. 10(a) 
Referring now to Figs. xu\,a. ) 

sh ows a preform 43, in sectiona! view, moiaea hy a prior art 
system. As shown therein, the preform 48 may have 
crys taUine areas in four aifferent .ones incluain, the aome 
portion ,2 ana the necK portion 13. Ti,. IOC) on the other 
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25 



manufa cturea using the system of the present invention. *s 

,rpa<; of crystallinity • 
sh0 wn therein, there are no areas ot cry 

mother embodiment of the present invention is shown in 
Pl „. IK.) through 11(1, where the teke-off plate 60- is 
al w a ys meintained in a vertical position during the en tl re 
elding cycle. This eliminates a completed motor ana 
makes it lifter ana thus faster to move in ana out of the 
mo ld space formea between the mold halves or moia plates 
and 36 : The coding frame 93- usea in this system has an 
aaaitional function ana an aaaitional movement. First of 
all , th e pins 74- use blowing air to cool the moiaea 
arti cles or preforms and sucking air to extract the moiaea 
ar tides or preforms from the take-off plate 60- . The 

re movea from the tubes «• within the take-off plate 60- 
auri ng a hack movement. The cooling frame 98' has a 
movement to approach a na move heck from the take-off-piate 
so . and further hes . rotetion to move from . vertice! to a 
horizontal position parallel to a conveyor to allow the 

reforms to he e^ectea from the pins 74' hy stopping the 
vacuum. Accoraing to the present invention, any suitable 

frame 98' with the pins 74'. Accoraing to . preferrea 
embodiment of the invention shown in Pigs. «(.) through 
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a stationary cam 130 is used as a very simple Beans 
to convert the translation of the frame into a rotation so 
that the Preform heid by tne cooling frame oan b e dropped 
onto a oonveyor . ,s s h o„n in Pi g . H<h) , -e co.olin, 

th . orafo rms by vacuum and remove them 
pins 74' can engage the pretorms y 

„ff olate 60'. Next the preforms are dropped 
from the take-off plate »» 

from the pins 74' onto a conveyor. 

Th e operation of the innovative coding apparatus of 
the present invention can be understood from Figs. 6(a) 
through 6(d). after the in-mold cooling process which is 
shortened up to the point where the articles or preforms 
reach a solidification status that prevents their 
formation, the mold is opened and the taKe-off plate 60 is 
moved into the moXding area between the mold core plate 36 
and the moid cavity plate 32. Relative movement between the 
moid core and mold cavity plates may be performed in any 

• fv,„ »rt using any suitable means (not shown) 
manner known in the art using any 

Known in the art. after the take-off plate 60 reaches the 
out of the mold position, the cooling pins 74 are engaged 
wi th the molded articles for cooling, especiaily in the dome 
area 22 of each article or preform. 

While the take-off plate 60 has been described as 
having water cooled means for conduction coding of the 
exterior surfaces of the preforms within the holders 62, 
there are times when one would want to not start cooling of 
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the exterior spaces when the preforms are first placed 
„itnin the take-off plate. To this en,. means may be 
provided to control cooling within the take-off plate so 

cooling of the preforms has begun ana/or finished, ror 
example, suitahle valve means (not shown, may he 
incorporated into the take-off plate to prevent now of 

■„ til a desired point in time. In this way, 
cooling fluid until a desirea e 

internal and external cooling of the prefer. may be 

, .4- n „rtiallV simultaneously, 
preformed simultaneously, at least partially 

or sequentially. <- aVo - 
Fi g. 1. illustrates another emhodiment wherein a 

»rea The take-off plate 
molded preforms from the molding area. 

... may have preform holders ^ sufficient in number to 
accommodate either a single batch or multiple batches of 
preforms. The preforms are retained hy vacuum means .not 
Lown, that through the openings 240 sucK on the sprue gate 
or dome portion 22 of the preforms 4B. The preforms are 

configuration that allows the preforms to be directly cooled 

/ ^ The holders 62" are preferably 
using a cooling gas/air. The noia 

.in the preforms and have perforations or 
stiff enough to retain the preform 

.^jpre do not have any 
other openings 242 and 244 where the holders 

r r Bv havinq these kind or 
direct contact with the preforms. By having 
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hol ders that only partially cove, the cute, surfaee o f 
pre for*s, the preform can Pa cooled on ^ «t« 
surfaces, while they are additionally cooled — * 

• 7A m this case, the cooling step . 
the cooling pms 74. m 

crises the transfer of the P— s - «— ° ^ 
ta Ke-off put. .0". the ~nt of the taKe-off plate 

to the cooling area which is 
outside the molding area, to the 

area At the cooling area, the 
adjacent the molding area, a 

J • 4-v,« frame 98 and the 

. ntprnal lv cooled using the frame »» 
preforms 48 are internally 

ooling pins that — a, least ^ ~~ ~ 
pre( or»s. »t t h e sa»e ti.e, the preforms 43 retamed hy the 

Ke-off plate ec nave their — — — 
cool ed hy an additional cooling station 2 S0 «~ ' 

16 th e additional cooling station 2 S0 has a 

' , 252 25 4 and 256 for Wowing coolant toward the 

252 _ 254i anfl 

outer surfaces of the preform. The 

256 bl ow cooling fluid through windows ». in the taKe-off 
put. 6C and onto the outer surface of the preforms vra 

dows or openings and ,44 in the prefer, holders. « 

surface of the preform. »hile the additional cooling 
pre£ or n s, it should he recognized that in actuality the 
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cooling station 250 may have as .any nozzles as needed to 
cool the outer surfaces of any desired number of preforms. 

The use of the additional cooling station 250 allows 
th e preforms 4B to be simultaneously cooled inside and out 
using cooling means that are independent fro, the taKe-off 
put. 6C. This approach maKes the taKe-of, plate SO" very 
fight, very fast and easy to service. If desired, the 
preform holders 62" Bay grip the preforms solely around the 
necK portion, thus leaving a more open window for the blown 
cooling fluid to cool the outer portion of the preforms. 

According to another embodiment of the invention, the 
taKe-off Plate may include external cooling means using 
olown air or may include no cooling means. In both cases, 
internal cooling is achieved using the novel cooling method 
and apparatus of the present invention. 

The innovative cooling method and apparatus of the 
present invention are extremely beneficial for cooling 
preforms molded in high cavitation molds. It is well Known 
that the temperature of the molten resin flowing through a 
.old varies guite substantially for a various of reasons 
including: ,a, non-uniform heating o, the hot runner 
manifold; (b) formation of boundary layers inside the 
manifold's melt channels; (O non-uniform moid cavrty 
cooling; and ( d> insufficient cooling at the mold gate area, 
one conseguence of the temperature variations across the 
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mol d is that the cooling time has to he adjusted at the 
loca l level so that the hottest preforms are cooled hefore 
any crystellinity occurs in the final preforms. » — *• 
preV ent .oration of crystallized .ones, the cooling system 
o£ the present invention is ahie to provide a different 
coding pattern that oan he tuned according to the 
temperature signature of each mold. Sensors in the taKe off 

* r-eaulate the amount of cooling 
plate 60 can be provided to regulate r.n 

trOT each cooling Pin 74. -other conseguence of the non- 
uniform temperature inside the mold is that in most cases 

» mrated on the dome section 22 of the 
the gate sprue area located on w 

u *, ** M fc oart of the molded preform. Because 
preforms is the hottest part or 

orystaUine if the in-mold coding is too ion, or if no 
ad aitionai cooiing is provided outside the moid, -ordrn, 
to the present invention, the cooiing pins 74 hieing coid 
air inside the preform immedietely ediacent the sprue gets 
area is . novei oper a tion that prevents in a very efficient 
tenner the formation of crystallised areas in the preform 

The innovative cooling method and apparatus of the 
present invention are also heneficial for compensating for 
t „e cooling inefficiency of the taKe-off plate. It may 
„ ap pen thet due to the imperfect connect hetween the hot 
molded erticle end the cooling tuhe, the temperature of the 
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25 



h id bv the taKe-off plate may vary across 
molded article held by the 

late According tc the present invention, 

« f plate or the 

temperature - - to , 

cooling control unit that van 
directed to each preform. 

The adaptive cooling approach mentioned so 

preforBS oan vary 

th e temperature pattern ^ ^ 

tu - av th e function of the specie 
during the day, the varia tions 

of the machine settings, or due to 
func tl on of th ^ ^ valve 

;„ rhP thickness or tne pi.«=j- 

xn the tnio uneven 

• n t- he hot runner nozzle or due ^ 
stem actuation m the not 

•^•^ These situations are 
«hift in the mold cavities. These 
core shirt in i-n^ nresent 

fiv- however, the present 
either predictable nor easy to fl* ^ 

mention provides a mechanism to - > ^ ^ 

-u /-avitv based on tne ceiup<= 
cooling step for each cavity 

each molded article or preform. 

A significant reduction of the cycle time for 

• asing the post molding cooling time can be 
benefit of increasing th P ^ ^ 

achieved by simplifying the desg 

take-off Plate and the cooling frame. This 

critical assembling, servicing and operation 
account very critical accura cy, alignment 

constraints such as rigidity, movement accur 
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on th e taKe-off-plate an, vihrations. Also the 

— - — - -~ print " of ::: - 

Re£ erence is Bade in this regard to Frgs. . 
13(b) which show another emhodiment o f the present ^ o„ 

the taKe-off plate 60 renins in a vertical posxt.on 
where the take oil P oara llel to the 

auring the additional air cooling step, .... P-lle 

, , a 32 26 The coding frame 98 is translated 
mold plates 32, 26. in cnter 
towards the taKe-off plate 60 and the coolmg pms ,4 enter 

re cooled, the cooling frame ,3 is retracted, the 

Thls approach simplifies the design o t the cooUng 

, ,e with the preforms ejected from the plate., 
interference wren tne f^- 

, , fn mif, 14 which shows 
Further reference is made to Fig. 

ano ther emhodiment of the invention where the rohot taKe-off 
Lte 60 comprises additional translation means »o to move 

.evolution. This additional movement of the preforms 
simpl ifies the cooling frame -** remains suhstan - 

the taKe-off Plate 60 or other means for holding the 
performs is transited along the axis X towards the 
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qs After the cooling step, the 

114 and thus the cooled preform are elected, 
conveyor 114 and ^ 

Fur ther reference is made to Pig. 

attached to the take-off -plate 60. The 
air cooling means attached x. 

■ this figure eliminates the need for a 

separate frame for holding the cooling pin. 

the si. of the cooling syste, and thus of the inaction 

mold ing machine. T he new coding pins 174 ^ 

■ , u shape and can be moved all together parall 
approximate U-shape an ine; ide the 

. hat they can be introduced inside tne 
to the preforms 48 so that they 

- 4- «f the preforms using a thin strip 
preforms and moved out of the pr 

• bb or any other known means. Tne 

176 actuated by piston BB or any 

^ ^« avis "A" parallel to 
• -,74 can be also rotated around an axis 
pl ns 174 can be rem oved from 

thev can be brought into or 
the preform so that tney 

f nrms This simultaneous 
axial alignment with the preforms. 

• , 174 can be achieved using any 
rotation of all the pins 174 

• art. According to tne 
suitable means Known in the art. 

■ , he u-shaped cooling pins 174 have an ARM A 
invents, the 0 shape ^ ^ ^ ^ 

tha t enters the prefer*, an ARM C P^ ^ 

,. . aT?M "a", and an ARM d 
i<? used for moving arm a # 

. • of the Pins around the axis A 
"A" to ARM "C" . The rotation of the pxn 

As shown m Fig. 

.f ARM "C" can be done in various ways. 

- na an elongated rack 178, operated 
15, this can be done using an elong 

.v, * i S in engagement with pinions 180 
by piston AA, that is m eng<*y 
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„„ . c . of each cooling pin. The same 
Cached to the ARM C 01 

at • a fr ictional means, one in 

— "» - 7 ir^on. ouring the transfer 

the oooling tub- 62 
o£ t he preforms « «- «- ~" » - plns m can 

, , f «late 60, the U-shaped cooling * 
of the take off plate adja cent each 

in a dedicated location located j 
be -parked" m a dedi ^ inter fere with the 

cooling tuhe 62. so that ^ ^ ^ mold . 

m0 ving Preform and less spa ^ ^ ^ 

— after the prefer, ■ ^ ^ ^ „ 

i 4-» fio the cooling pins l/* 
off Plate 60, tne and 

* V\\7 the piston BB and the strip 

" mOV6d T c rln height which alio. - - - » 

rotated ln axial ali gnment 

- ^ " Pre£ ° r irna IV introduced inside the preforms 

— pre£ 7 : ;ri t on ». - * — 

— h ^ , I e ch « -C is P-ided hv a coil 

between the strip 176 and ^ 
sprln9 „, which orates against - 

, flexible tube 184 is 
appropriate means. Ml 

■ alr to each cooling pin through 
blowing air take . off plate 

des i,n o t the cooling ^ ^ ^ ^ 

— * £OU °" ing ad ir tp -es the cooling rate 
sue of the ^J^.^ a£ ter the preforms 
.cause inside coo Hn ^ ^ ^ ^ _ ^ 

are in the take-off plate, 
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the ta Ke-off puts. -in 9 the section of the cooiea 
pref orms, the ~oUn g Pins must he a,ain «*- ^ 
Lir ta itUl position so that they are no ion g er 
with the preforms. 

j 4-« virf 12 which shows air 
Further reference is made to Fig. 

. . na C ooling channels 210 incorporated 
cooling means comprising cooling 

id halve. 32 3 6 that allow cooling of the preforms 
in the mold halves a, j° 

c durinq and immediately after opening 
held by the mold cores, during an 

„ , he take-off Plate enters the molding 
the mold and before the take P 

nn« steo will further solidify 
area . This additional cooling step 

ld area and before they are transferred to the take-off 



mo 

plate 



.ccorain, to another emhoaiment of the present 
mention, that can he easily, unaerstooa from other 
in this application, tne rohot ana tne taKe-off plate r t n 
only a sin 9 le hatch of preforms. «t- «- 
the taKe-off plate is parKea outside tne moia area ana 
c ooiin g air or refrigerated air is hlown insiae each pre «. 

, inn nine The ooolea preforms are e,ectea form 
from the cooling pins. a«« 

the taKe-off Plate that win he hrou g ht hac, into the 
moldin, area without oarryina any preforms. 

Fig . 23 iilustretes an aiternative constructs of 
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nin<; 74 on two opposed 
figure, the fraBe 98 »ay have cooling pins 

surt aoes. Further, the fra.e », rotate ahout a first axis 
300 ana a second axis 303 which is perpendicular to the 
£lrs t axis 300. Any suitahie „eans <not shown, Known, in the 



and 302 



By pricing this type of construction, it is possible 

48 in a taKe-off plate 60 and hegin internal cooling of the 
pre for.s. The preforms 48 .ay then he transferred out of 
the holders 63 in the taKe-off plate 80 onto the pins 74. 
The fra»e 98 can then he rotated ahout one or Bore of the 
axes 300 and 303, while internal cooling of the preforms 

pre fon»s has reached the left-hand position shown in Fig. 
23 . second set o, cooling pins 74 .ay engage a second set 
o£ ' preforms 48 held in the taKe-off plate 60. « desired, 
the left-hand set of preform 43- can have their exterior 
sur faces convectively cooled using a coding station 304 
h aving a plurality of nobles (not shown, for hlowing co d 

* ~~ Tf desired, the frame 98 
air onto the exterior surfaces. If desir 

• i„ n relate 308 attached to it. 
may have a preform retaining plate 

It is apparent that there has been provided in 
accordance with the present invention a preform post-moid 
cooling method and apparatus which fully satisfies the 
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forth hereinbefore. It 
„eans objects, and advantages set forth 

al ternatives, modifications, and 
is evident that many alternative 

„„t to those skilled in the art in 
variations will be apparent to 

' „ th e foregoing description, accordingly, it is 

t embrace all such alternatives, modif icatrons, 
tended to e B b»c ^ ^ ^ q£ 

and variations as fall 

the appended claims. 
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